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accumulation of senescent cells is believed to represent one factor contributing to this 
phenomenon.	While	senescent	cells	are	found	in	several	different	organ	systems,	it	is	
not	known	whether	they	arise	independently	in	each	organ	system	or	whether	their	
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1  | INTRODUC TION
One	of	the	processes	hypothesized	to	underlie	age‐related	functional	
decline in organ systems throughout the body is cellular senescence 
(Lopez‐Otin,	Blasco,	Partridge,	Serrano,	&	Kroemer,	2013).	This	state	
of cell cycle arrest is believed to be irreversible under physiological 
conditions.	In	human	skin,	the	prevalence	of	senescent	cells	is	higher	







tem represents another organ system essential for protection against 
harmful	 environmental	 exposures	 throughout	 life.	 With	 age,	 sev‐
eral	changes	occur	in	the	adaptive	immune	system,	broadly	termed	
immunosenescence.	 The	 number	 of	 naïve	T	 cells	 (characterized	 by	
their	expression	of	costimulatory	receptors	such	as	CD28	and	CD27)	
decreases	with	 age	 and	 differentiated	memory,	 and	 effector	 T‐cell	
numbers	 increase	 (Arnold,	 Wolf,	 Brunner,	 Herndler‐Brandstetter,	
&	 Grubeck‐Loebenstein,	 2011).	 This	 represents	 an	 essential	 char‐
acteristic	of	adaptive	immunity	and	is	more	marked	in	older	people	





To	 study	whether	 senescence	occurs	at	 the	 same	pace	 in	differ‐
ent	organ	systems,	we	studied	80	participants	(aged	45–81	years)	of	
the	 Leiden	 Longevity	 Study	 (LLS),	 assessing	whether	 the	 amount	 of	
p16INK4a‐positive	cells	in	skin	correlates	with	the	amount	of	putatively	
immunosenescent	T	cells	in	blood.	The	mean	age	was	61	years,	48.8%	
were	 female,	 and	 half	were	 seropositive	 for	 cytomegalovirus	 (CMV)	
(Table	S1).	The	distribution	of	the	markers	studied	is	given	in	Table	S2.
The	main	 results	 are	 given	 in	 Figure	 1	 and	 Table	 1.	 Epidermal	
p16INK4a	 positivity	 was	 not	 associated	 with	 either	 the	 CD4+ or 
CD8+	 immunosenescence	 composite	 score	 (all	 models:	 p	 >	 0.05).	
Dermal	 p16INK4a	 positivity	 was	 significantly	 associated	 with	 the	
CD4+ immunosenescence composite score both in the crude model 
and	after	adjustment	for	age,	gender,	long‐lived	family	membership,	
and	sunbed	use	 (model	1,	p	=	0.022;	model	2,	p	=	0.025).	Dermal	
p16INK4a	 positivity	 was	 not	 associated	 with	 the	 CD8+ compos‐
ite	 score	 (all	models:	p	 >	 0.05).	When	 stratified	 for	CMV	 serosta‐
tus,	 the	 positive	 association	 between	 dermal	 p16INK4a	 positivity	
with	 the	 CD4+	 composite	 score	 was	 only	 present	 in	 CMV‐nega‐
tive	subjects	(model	1,	p	=	0.022;	model	2,	p	=	0.017).	In	Table	S3,	
the results for the three single components of the composite 
score	 are	 shown.	 The	 association	 is	 mainly	 driven	 by	 cells	 with	





































CD8+	 differentiation	 and	 aging	 phenotypes.	 Thus,	 one	 reason	 for	
the	limited	associations	found	between	skin	and	immunosenescence	
might be that other factors accelerate immunosenescence but not 
skin	 senescence,	 obscuring	 the	 intra‐individual	 association.	 Indeed,	
our	 results	were	not	consistent	 for	both	skin	compartments	and	T‐
cell	subsets	because	epidermal	p16INK4	positivity	was	not	associated	
with	 immunosenescence	 and	 dermal	 p16INK4a	 positivity	 was	 not	
associated	 with	 CD8+	 T‐cell	 immunosenescence.	 Another	 explana‐
tion	for	this	might	be	the	weak	intra‐individual	association	between	
epidermal	 (melanocyte)	 and	 dermal	 (fibroblast)	 p16INK4a	 positivity	
(Spearman	correlation	coefficient	0.069,	p	=	0.541).
We	 have	 used	 unique	 data	 on	 skin	 senescence	 and	 immu‐
nosenescence	 within	 the	 same	 middle‐aged	 to	 older	 individuals,	
who have previously been shown to differ in their biological age 
(Derhovanessian	et	al.,	2010;	Waaijer	et	al.,	2016,	2012).	The	num‐
ber of participants was limited to those individuals who had avail‐
able	data	on	both	skin	senescence	and	immunosenescence	(original	
groups	were	randomly	selected	from	the	cohort).	A	limitation	is	that	
we	 used	 immunosenescence	 composite	 scores	 based	 on	 markers	
that	were	previously	linked	to	age	of	the	donor	(Koch	et	al.,	2008)	
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and	to	replicative	senescence	(Larbi	&	Fulop,	2014).	However,	differ‐
ences in percentages of subsets between young and old individuals 












In	 conclusion,	 we	 find	 evidence	 for	 a	 link	 between	 dermal	
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